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A line iclentifioation band allas is
molecular jwline abwsutption specitan.

spenited for 2 100 cm ™ ae
+h page of the atlas covers a

%nm.. from 19 000 1o 18 000 cm ™", of the
em” " region of the specirum and conlaina

& CALCOMF produced photodensitemeter trace of the specioum ingether with accompanying tebular identiftcation
data. The tabular data includes: line icentfication numbers, obeerved wavenumbers, cabeulated wavenumbers, and

mational anl wibwational aeeigments

Key words; High-resolution speettuon; wadine spectron: live identilication ailas; eovibronic assignments; spectreal

analvsin; visible abeorption spectroseepy.

1. Intreduction

The presen! arlicle represents the firsl part of & projecied
hand allas of the BT+, — XIEF visible absorplion spec-
trum of the iodine molecule. The region from 19 000 10
18 00 cm™" {from 5261.7 to 5554.0 A) was chosen For
inilial sludy because il exhibitz ncither the complicatlions of
many cloae-lying upper state vibrational levels found at
higher wavenumbers nor the complications of strong hot
bands found at lower wavenumbers.

The visible spectrum of I; has been extensively siudied in
the past, of course, and i is not our purpose here te lrace the
numeroys developments in Lhe understanding of that spec-
trum. Suffice it to say 1hat for the present atlas we have relied
heavily on the paper by Wei and Tellinghuizen [1].* Mea-
suremenis here for f < 104} agree with the specirum calcu-
lated from the constants of [1] 1o within =003 cm™! in most
cases and £0.01 em™! in many cases. The vibrational nam-
bering adopled by Wei and Tellinghuizen and uszed also in
the present atlas is that determined by Sieinfeld, Zare, Jones,
Lezk, and Klemperer [2] and confirmed by Brown and fames
31
[ We have very recently leamed, through a preprint from
Gerslenkom, Lue, and Perrin |4] on the 3350 A band of
iodine and through subsequent comespondence [5], that a
sty sirmilar 10 ours is being carvied ool al The Laboraloire
Aimé Cottan in France., The French investigators have mea-
sured the iodine visible spectrum imerferometrically, obiain-
ing significantly hetier absolute measurement accuracy,
though no appreciable difference in spectrl resolulion, since
the latter ia limited in both studies by the mwlecular line
widihe., We have received permission |5] to reproduce here
{in fig. 1} their dizplay of differences belween our measure-
ments and theirs,

The actual band atlas, presented below in figure 2, con-
sigts of 50 pages, sach containing a 20 cin™! portion of the

™ Fantinlby supported by the NBS Laner Cheemisiny Progoam,
! Fijgires in binkrbuety jndicate the Hieruer references al dee ¢nd of this paper

spectrum, avgmented by a 0.5 em™! overlap al each end. The
figure at the tp of each page iz a CALCOMP display of 2
photedensitometer eace of the original pholographic record of
the spectrum. The tabular material below each speciral lrace
contains & line idenlification nunber, a measured wavenum-
ber, the lust four digits of a caleulated wavenumber, a
rotatiyral assipnment, and a vibrational assipnment. Mea-
sured wavenumbers are presented in the ailas in decreasing
mumerical order, corresponding to the established oplical
spectroscopy prescriplion ol "red lo the dghl.” More delailed
comments on the atlas are presented in section 3 below.

2. Apporatus®

Each [y hand for which absorption lines fall in the region of
the atlas has been photographed, measured and assigned in
it entirety. Therefore, the bands actually analyzed extend
from about 19 500 te 17 700 cm™!,

The speciral plales were pholographsd in the 1k, 11ih,
or 12th order of a 3.34 m Coemy-Tumer specrograph con-
siructed al Lhe Mationel Bureau of Standards by Dr. ). Reader
(6, 7]. The spectrograph is equipped with a 300 line/mm,
220 mm long grating blazed al & pm, and is capable of
delivering close [B] 10 its theoretical resalving power
(726 000 in 11th order). Unfortunately, the Doppler widih of -
L (0.014 cm™" FRHM a1 18 500 cm™" and 25 °C), the
quadrupole hypedine patiern width {(—0.030 cm™"), and the
instrumental resolution of the pholodensitometer prevent 1his
large resulving power from being lully ulilized. The measgred
1 linewidihs {Fﬁ-’HMj in the spectra presented are of the
order of 0,055 em ™', corresponding to an effective resolving
power of approximately 350 000 Exposure times with a
high-pressure xenon source lamp and Kedak ¥-F plates
varicd frum 5 o 20 min. JTodine pressure in the room-
temperature, single-pase, 1-m absprplion cell was controllad

TIn anber 1y ndemmiely dencribe maierisle and saperimeninl procedures. B owas sorasonally
necrsary (o idewdify commerid producds by manufacisrers mme ar label. 1 @9 hidises dns ich
idemificarion weply endorsesesa by the Mmlonel Burou of Sanlels, nor does L jmply (k3 e
pettir iy ponad | o mqup in the beot syniladle For the purpme.
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A correction curve for the wavenumbers in this atlar kindly

supplied by Gerstenkorn and Lue [5], afo plo difforences bedamen onr
ETOHNE IREGSENEmend) of the [ alsorpiion specirom (orypgt and theic
irnterferomeleic megEUreRE [ a oot Ton

by a sidearm cooled to lemperatures in the range — 11 °C to
+6 °C. Tadine sidearin lemperatures and exposure times are
indicated in table 1 far each of the five plates used in the

spectral illusiraiions below.

TaBLE | fodine sidearm temperatures and sxposure fimes fir the spectrad

JiEurer in this atlar

Spectral tegion A P Expasure time
19 Ox=18 924 -6 5 minules

1B 920-18 &30 -6 T minUes

18 518 380 -6 5 minules

18 380-18 184 =11 6.5 minwes
18 18018 000 -6 6.5 minwea

The Iz spectrum was measured agains! thorium emission
line standards 1aken from the extensive calalog of R. Zalubus
[9. 10). Many of the stronger lines heve been interlerometri-
cally measured, and thorium exposure times were kept short
envugh to eliminale mosl of the weaker “grating™ lines, but
long enough to insure from 20 to 440 slandards across & plale
encompassing 250 cm™'. Unforlunalely, exposurs times
could nol be reduced enough to eliminate all problems with
gelf-reversal, which the compuler software described below
was nol equipped to handle. The interferometrically meu-
sured thorium lines are thought to be reliable 1o +=G.M)2
cm™ ! [10], but our third order polynomial fits acruss one plale
(a5 wall as the somewhat higher order fis alao examined) gave

standurd deviations near (L0043 crm™! We helteve our lange
standard deviation arises becausze a few of the thorium emis-
sion linewidths {FWHM) approached 0.2 cm™?, or about four
tlimes the [; absorplion linewidihs. Our inability 10 achieve
belier polynomizl fils Lo Lhe thotiun standards represenis the
principal limitalion to ohtaining more aicurate measuremenls
of Lthe preseni [ speetrum. Based on these considerations, we
estimated ithe 1y measured wavenumbers to have an absolule
accuracy of £0.015 em™. This estimate was conficmed just
prior to publication by the more accurale measurements of
Gerstenkom, Bue, and Perrin [4, 5], as shown in figore 1.

The photographic plates were measured on a Grant com-
parator, which awtomatically digitally recorded on magnetie
lape photodensitometer readings al equidistant 3 jum inler-
vals (aboul 1720 of the 1z FRWHM) foi both the unknown 1g)
and standurd (thorigm) channels. The pholodensitometer slit
widlh was equivalent to approximately % gm on the photo-
graphic plales. The magnetic tape record of the pholographic
plate density was lhen reduced 1o a sequentially numbered 1o
line Jist i ocm™ and & CALCOMP speciral trace, using
slighlly moudified versiona of compuler programs originally
written by Dr. A. Maki [11] for reducing infrared data.
Subroutines in his programs automatically locale the cenlers
of absorplion or emissign lines in the lwe channels, Nt the
wnknpwn channel against the standard channet, and invoke
varicus criteria {excessive breadth, weakness, ete.) to elimi-
nate undesirable lines from further consideration.
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3. Detuiled Remarks on the Atlas

To the extent practical, spectra arve yeproduced in ligure 2
wilth a wavenumber scale equal 10 1 em™ per em.

The inlensity scale is rather arbitrary. lodine pressures
and exposure limes were chosen lo minimize sataralion of the
sirongest lines and maximize contrasl hetween bands origi-
nating i the +* = 0 level and bands originating in+™ = 1 and
2. Nonetheless, an intensity alternation approximating the
lheoretical value of 7:5 for vdd:even values of } is clearly
visible in unblended potlions of both the strong and weak
branches.

Unfortunately, it proved impossible 1o pholograph end
develop an enlire set of plates withoul encournlering some
small pinholes andfor scralches in the emulsion, which ulti-
mately show up as apparent absorptivn lines in the CAL-
LCOMP spectrum. It was decided to present as large a portion
of spectrum as possible from & single plate in order to
preserve as much relaiive intensity information as possible,
rather than lo present only blemish-free regions from a large
number of plates. We have thus atteipted to locate as many
of theae false absorption tines as possible, by examining cach
plate for blemishes and by comparing CALCOMP specira
obtained from different plates. We have indicated the “cor-
rect” specirum in the region of false absorption lines thus
identified by hand-drawn dotied linee.

The columnz headed LINE coniain the artiteary sequential
line identification number for “ticked” lines in Lhe spectral
figurea, or contain a blank for "umicked™ lines.

The: columns headed OBS CM-1 contain measured wave-
rimbers lor each line. Measurements for ticked lines were
obtained by processing the spectrum actually shown in the
figure. Measurements for unticked lines were obtained from
other plates, taken al significantly Highet iodine pressures to
enhance the wenker lines withaut concem for the anendant
gaturation and braadening of Lhe atronger lines. Decasional
aslerisk eniries in this column indicate a line elearly viaible
in the spectral figure for which an assignmenl and calculaled
velue, but ne measurement, is available.

Each colomn headed CALC containg the last four digits of
calculaled wavenumbers approximalely equal to the mea-
sured wavenumbers in the (BS column immediately to the
lefi. If more than cne transition is calculated to Llis within the
contour of & given measured line in the specteal figure, these
geveral caleolated values ave given in order of decressing
wavenumber immediately to the right and below the mea-
sured line in question. For each branch of the (¢’ — 0} amld
iv' — 1) bands, no calculated transitions are presented
heving J values above the last observed Line in the branch (as
diziuszed helow). For each branch of the (»" — 2) bands and
the {31 —~ 1) band, no caleulaled transitions are presented
having J values below the first uhserved line or above the Last
observed line in the branch. Oceasional asterisk entries in
this column indicate falae absorption lines introduced by the
emupieivn blemishes dessribed above.

The eslumns headed ASSIGNMENT coniain the retational
branch (P,R) and J assignment fallawed by 1the vibrational (v’
— ") agsignment of the caleulated wavenumber immediately
te the left, or contain the word ARTIFACT w indicate a false
ahsorption line.

In almest all cases, the contour of a given speciral line can
be undersipod by taking into acconnt 1

27

uhe or more calen- -

Lated values associated wilh it, (ogether with intensity infor-
matich oltained from examination of neacby unblended lines
in the same branch{zs}.

Calculated wavenumbers presented in the CALC columns
were obtained from leasl aquares fits of unblended P and R
branch lines for each individual (¢ — ™) band. Unbiended
lines were chogen by visual inspesction, taking into consider-
tion the intensity aliemation and overall intensity varialjon
expected within a given branch, and the essentially constani
linewidih exgecled in each spectral region. For each branch
of each band it proved imposeible o find wnblended lines
below a certain minimom J value, and impossible o find
lines at all above a certain maximum J value. Thus, for any
branch, 1kree types of caleulated values can be defined: those
imerpolated belween the minimum and maximum J values
used in the fit, those extrapalated Lo low J bevonid lines used
in the fit, and thoze exirapolaled to high J beyond lines ueed
in the fit. In no cases are caleulated values correaponding to
high J exirapolalions presented in this ailas. Fer (»" = 0} and
most (#° — 1) bands, all calculated values comespanding to
low [ extrapalations are presented. For the much weaker (o'
= 2} bands and the {31 — 1) band no calewlated values
corresponding to low J exirapolations are presenied.

Least squares fits of the unblended lines in each individual
(" — 27) band were cartied oul by varying the parameters #g,
8. B, D, D" K B, and sometimes L7 in equalions of the
torm

7
= + B {J+ 1)iJ + 2) = D) + 1%} + 2F
+ HWS+ 1B+ 2P + L0+ 1+ 2
= Bpd(J + 1) + DV () + 1)
— B P+ 1P+ vl )
P
=+ B I 1 - D P - 1F
+ B — 1P+ LN — 1P
= B+ 1)+ P+ 1P
— P+ 1P+ vyl o).

(1}

Valoes of the parvameters and standard deviations obtained
from these band-by-band least squares fits, and of Fuins Jmas
s the number of lines in each branch included in Lhe fit,
ate given in table 2. The reader is emphatically warned that
these band By-Band porameters mist not be treated as true
molecwlar constants. 1n particular, they should not be used to
extrapolate branches beyond f values used in the fils (though
with some misgivings we ourselves have violated this precepl
in presenting calculated values for sll low J lines in the (¢" =
0} and {#' — 1) heads). Neither should the band-by-band
parameters be jurther reduced to obiain siructural informa-
tion for the Iz molecule. These paramelers are useful, how-
ever, and have been used in this atlas, 1o calenlate interpo-
iated line itions within & branch; they are presenied in
table 2 witll':w:ufﬁcient precision 1o permil such back-calcula-
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Table 2. laterpolation pacgnetscs™ obbathed from Jeast squares fits of individual {v*-v*) bands to equations ().
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MEMOHE TR 0y e @) (e e ) e ) e
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PR BT I T POSY P2 LLOOZR D.1%47SOBOS L 1B3M3GT G.3FIINIZF QLEFONZE QOGSER  -0.88M8  0.1893 16130
a3 27 o1sg 52 10 163 B3 D.00ZF  0,19433SBIY O.1ATECVEY 0.3T2BA0A3 (L246291 0.2ISSE  -1.1277F  -S.45TF  -1.8808
420 12 1F5 &7 14 WM 42 D.O0DEA 193594140 (.1O0GAIZE 0.3PNETIG 0oMSEIM 9.43113  -0951T1  -0.5BEP  -0_DOSE
AT T B I g 173 B D.0025 019343065 0.19436045 0.3T0TI0M 00233181 O.AIEZ -LOZRD 1YW Du66SS
o o8 1M W & 173 %2 0.007¢  0.1970dE5E9 O.1078ESG1 0.3FTISITF QUITMIG O.4E4SE  -DLSTIEY  0.00%F  -D.8103
MU S F AR S 163 B8 0021 0193445316 0, ZON1SAZT 0,376 0.2B4TE4 O.4SOER -0 MHSE -0.3671  -1.090
W07 W 84 TOIM S0 00020 0191565 0, 2045372 OATIIONE 02N 054155 -HDITM LeOlE -1.250
26 &5 17T 40 BRI 0.00rE 0, [913TERGS A FOMNGETEZ 0.3AIAT QDI 0.95037  -DLARBE  -DLdBOY -0 ME
W0 8 V0 §2 5178 111 00023 0WG0BTIZAS 0. Z10B2SET 0.37I2GINE O0.VHBA5T O GMZER 00426 15948 -0 M3
w4 5 M8 108 & N6t 07 00021 0180224888 0 Z1RSHG DLATHII0M 0. )ANS6E D.4ATER 056247 0.0779
Mg 9 176 g8 12 179 89 Q0019 Q. IBOGITAOR [ ZIGAMGHE 0, ITHESIS 0.170785 [ 41564 064132 -(.B143
-0 12 1M 85 14 181 107 00025 0, 18BSBEEMG 0. Z1SE0A4 0, 3TMATIC 4061843 03076 0.BRIST  -1.5745
205 7 oM f Y70 8BS 09023 OIBAINMZS DUERITCROL [.I7ISFIS QU1SE107 [.42573 -0 5EEH1 .DL073F
a0 noam ow & 13 M 00028 0. IBPEEBTSS 0. ZFEIMG6E 037275425 0.1323M 025073 -0.B0E53 3.6
wp M 1w A7 7 175 B0 DUGNIS  D.IBGATTOMG DLATRISIA0 D.IFIVIOGE 0.1AF624 (LAKID - MI0RT  -[L1603
L S SRR T ' S 1M 112 DLO0T4 0. TBEEGA4SY  0.FAI0BSS1  0.373044E0 0138853 041706 042877 -1.0540
g0 & 173 45 4175 M DUNIT DOIRSSMNRE [L2NITESST DLIFIENRD 0133096 QoAMMO5 -0, WEP]  -1.0795
b 5 T 1ot & TR V4 0002 0UTBATTEA0S 0.EMADAIE 0. ITAIEMO 0136120 051N -0 I7EM 118N
& 5 TT1 114 10 172 NG OGMT  DOIB4ODTSSA  D23STOEE DLIFLGANT DL1ZG67S 050308 -0 1EZEZ 1.1061
3N R B Fr IR AT 77O 0015 0 TBR0GSRY [LAL1IMNGZT D.ITMSAIR 0. 1TME1  DAT2AT 0 ZEOPQ -0, 543
b B I6E 116 8 174 17 00015 0182191040 0, P4IPSFAE 037308942 0113525 0.8067F -0, 7R9B1 -0, 9679
23-p 17 168 W & Trzoom o 00017 DIET4SSADT  LLEMEETIA D.3731394  LLTISOB1 046AT4 oD 16401 01433
20 15 1A €S § 170 71 0027 0 BEYISSE QUPABEATIZ PIFIEAENS 0117127 SWDS 005612 1. #09)
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#3-1 E i8I TS & 00026 0 IBMINATI 023120041 .SZVNE 0152554 USBORT 006680 3170
M1 12 1M 2 BOI5R 3 [LO073 DUEIINAANG QUFRIBQOA 0OIPA07I% D.IASADG 9.S55EE  0LONB0E 3.30RE
211 oM &2 T 1% 52 0LA0T6 0. TBZEARTH DLEIEAITE 0.IFISIZET 0131330 0,.34287 .0, BS006  -0.4205
21§ 156 43 TOIS? a3 0Opiz OO IBTABGN3  G.EBAEANTE GO3T1SGIEE O0.126485 O.45627 -0, 26507 -0, T4M
51 5 15t &} B OI8T 6% 40015 GIBTOTIENS DLPUINNEE 0.IP1SBOET 0123166 44RE0L -0, 21543 0,114
21 W WM 5 161 76 D007 DOERASEIET DL ARG 0. IP1EBETS 0120973 O0OABERT -0, T0AH 11880
w0 14N T2 T4 25 DOD23  DMTIZIRN GTEMOSE $.3F0RIEER 016377 058350 -0.0MIE 9. 1ETT
W7 B MG 2 N0 MBS pLOBRe 4OBSESTE0T OLZ10TI9EE OPOTEIIE 4, 183327 437002
2 M oW n W16 20 D.ODEE  DUIBSSTIZEE 0. 2TADGAD®  0.3P05RAS1 DZDEIE  @.557B3
Wr o 15 W 18 32 MM 16 G.0DPE  DOIBSMGIT A-ZIGRGERH O ITOTHOES DU IR1SEE  f.47554
3.2 24 TIE 20 4D 109 21 O.0B3 04T oozOpIAE] O IOMOAE 6THI6EF 062030

¥ Ihe parameters in this table sre to be wsed only for caloulatipg dnterpolated line pogitiond in the P oand B branches of individwal

[v'-4"] bamds, and are preseantad herg with sufficient significont Figyres Lo pernlE thif back ¢alculatlion ta withim 0000 e
parameters are not 1o ba interpreted ps maletuldr concbanks, snd ard thut Aok §iveen with standsed deviablons, which im all eases

correspaned Lo prrord cmiiderably greater than 1Aplied by the saber of significant figures presented in this tawle,

B p and v branches Blendsd from tne band arigin to P{ED) and RLEZ},

Cp and B branches hTerded from Ehe band arigin to POXS} and REF].

S & and B branches blerded From the bomd erigin to PEGZ} and AQPG].

B p and B bramehes blended fron che band oriain to F{S%) and RE3}.
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Table 3, Lewsr state cambination differences, .:.EF"I[J:I. for the [v"-0) bands calculated From the constamts of Table ? for J values

balow that of the last transition used 1n the least squares Fit.

o {45-0 {a&-0] {a3-01"  faz-0} [41-0) (40=q) [¥-0) (0] (370 {36-0) (35-0] {340}

0 1.567 1.567 1.566 1.567 1.567 1.567 1.567 1.568 1,567 1. 567 1.567 1.567

o 3,058 3,058 3.057 3.0549 3.08% 3060 1059 3060 F.059 ¥ 080 305 050
in 4,550 4,551 4_E5dA 4,581 d_551 4._55] 45581 4552 4551 4.552 4531 4.551
40 6. 041 &.042 §.039 B2 B2 A K B 6043 §.042 6.043 6042 .01
50 7.50 7.533 7,529 F.53 T.53 T.533 7.532 7.5 T.533 7,533 7532 Taw
&0 9,020 g.022 9.018 2.021 g.021 9022 4.021 9.023 §.022 9.022 9.1 7.08

LA 10050 16 5 16,507 10.509 4,508 14.510 10,509 19,510 10.510 . 510 13.509 10,509
80 11.995 11,806 11, 454 11,995 11,998 11,598 11,995 1. 9% 11,996 11.89% $1.995 11,995
a0 13458 13480 13.480 13,4680 13,481 13, 480 13. 480 13.480 13.481 13.473 12,479 12,4680

104 14._96% 14,962 14,563 14, 962 14, 564 14,963 14,962 14.962 14.863 14.981 14,967 14,563

g TE_ddd 16.443 16, 444 16,443 16. 4494 16,843 16,442 16,442 16.443 16.441 16,442 16,443

120 17,022 17,980 17,923 17,527 17.922 17,9 17.920 17.919 17.521 17.974 17.920 17.921

130 18 3a7 19,395 19,357 14. 356 19. 37 159.39% 159,385 15,394 19,355 19,394 19.345% 15. 3%

140 20,867 20, 368 20. 6B 20, 963 20,8583 20,387 20,8387 20,887 20,867 0. 867 20.8965 201,369

150 22,34 2.3 22.333 22,31 ?2, 334 22,338 22,3358 22.333 22,1358 22,337 22,339 22,334

160 23,7195 23,802 23.799 23.8M 23,800 23,804 23.80d 23,806 23,808 23.B03

70 25, 263 25 . 250 25, 261 25, 262 25,272 25,2681 25,272 25,271 25, 264

J (331 {3#-0°  (3-° {300} [29-0} {#8-1} {£7-0} (26~} (25-0) (24-0) {23=0] {22-0)¢

14 1.567 1.567 T.566 1.867 1.567 1.567 1.567 1.567 1.567 1.567 1.567 1,568
20 3.059 3.059 3.088 3,059 3.059 3,089 3.060 3.060 3. 059 3,055 3.053 3.060
a0 4. 550 4,551 4.547 4. 851 4,851 4,551 4. 552 4,682 4.5650 4,550 4,653 4. 552
40 B0l [FAILF B, 037 6. 042 6.042 6. 042 6. 043 &.041 &.0a1 6. 041 6042 6044
50 .50 T.53 F.BET 7638 7.B32 T.B2E 7.5633 T.533 T.B3 7521 7623 1.5
&0 9,020 5.021 3.016 9. 021 4. 021 9. 021 g.022 %022 4.421 9.62% a.0z2 5.023

Y 16, 508 0. 504 T0.504 10, 509 10, 503 1. 500 13,510 1. 500 1. 508 10. 508 10, 500 10.511
L] 11,985 11,5996 11.990 11,565 11. %36 1. 9% 11.9%: 11.9495 11.9495 11.995 11.9% F1.957
a0 13,480 1%.480 13,4768 13,480 13,480 13.480 13,480 13.480 13.47% 13,480 13,480 13,481
1% 14 962 14,953 14,560 4,362 14. 362 19.%63 14.962 14.982 14.962 14,962 T4.962 14,563
119 16,443 16,442 16,442 16,42 16.443 16.443 16,442 16.442 Ta.4al 16.443 TE.4%] 16,442
140 17,94 17,231 17.921 17. %20 17.521 17.%20 17.919 17.920 17.521 17.521 17 . 920 17,920
12 19 3% 19, 395 19,387 1%, 195 19, 256 19, 395 19.395 159.345 15,394 15,394 15,395 19,398
140 20. 867 20867 0. 859 P 20, 866 20k 87 o0.867 20.867 £0.869 20,365 20,867 20,866
150 22,335 22,335 22,338 22137 #2.3% 2.3 ik .33 Ie.33 72,337 2,337 22,335
160 23.79% 23 B0 23801 23,808 23,50 £3.79% 73, B 23,805 23,804 3,802 23,802 23,807
170 25. 250 25,260 25,259 25,264 £5.258 75,269 £5. 269 5. 266

7 poand R branches blanded from the bavd origin to P60} and R[GZ).
® P and k branches blended From the band origin to P35} and RE3E}.
€ p and B branches blended From the band origin to P(S2) and R{95].

9 ¢ and R branches blended From the band origin to P{53) snd R{§3).
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lion o within 9.001 cm™, cven though this requires in all
coses tnany more significan lgures than are physically
meaningful,

As a consistency check on the rolalional assignmenis in
this atlas, which as mentioned above were delermined essen-
tially by extending the calewlaled branches of Wei and
Tellinghuisen to higher J, we present in table 3 a set of
ground state combination differences. These AgF*(J} values
were calculaled using ¥ = O parameiers taken from 1he
band-by-band least squares fits. Since messured [ line-
widlhs (FWHM) on the spectral ligures ave of the order of
0.055 em ™1, we aee thal calculated inlerpolated combination
differences agree to 1/20¢ of the FWHM for J < 150 and to
1/5 of the FWHM for higher J.

As g further consistency check, De. M. M. Hessel [12] has
kindly least aquares fit 5741 unblended lines assigned in thia
work to a 29-parameter Dunham expansion, oblaining an
gverall standard deviation of 0.0042 cm™'. Such a fit intro-
duces only one sel of rotalional constants fur each vibralional
level, and lurthetmors requires these rotational constants Lo
vary smoolhly with vibrational quaniom nomber. The Dun-
ham coefficienta obtained are close w true molecular con-
stants, bul are nol given here since the *best™ values for such
constantls musl be determined from a £l of the unblended
liress from the entire visible apectram of 1y, rather than fvom a
1000 cm™ portion.

Unfortunately, ne independent support for the vibrational
assignments arnse from Lhe work for this atlas.

The authers are indebled te H. Stasko and M. Sciré for
their ussistance with the dala handling and preparation of this
atlae and o H. Stasko for valuable assistance with the
photography of the specirum. We alss wish 1o thank D, [
Reader for the use of his apectrograph.
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